Sigma-receptors in endocrine organs: identification, characterization, and autoradiographic localization in rat pituitary, adrenal, testis, and ovary.
We have used a variety of selective radioligands to identify and localize sigma- and phencyclidine (PCP)-binding sites in rat endocrine organs. [3H]Haloperidol-labeled sigma-receptors were identified in membrane homogenates of rat pituitary, adrenal, testis, and ovary which had kinetic and pharmacological characteristics similar to those of the well characterized sigma-receptors in rat cerebellum. The highest density of sigma-receptors was present in the ovary, with progressively lower densities present in the testis, pituitary, adrenal, and cerebellum, respectively. In autoradiographic studies, sigma-receptors [labeled with d-3-(3-hydroxyphenyl)N-(1-propyl-2,3-[3H]piperidine or [3H]1,3-di-(2-tolyl)guanidine] were discretely localized within the endocrine tissues. In the pituitary, the highest density of sigma-receptors was found in the anterior lobe. In the adrenal, sigma-receptors were localized primarily in the cortex. In the testis, sigma-receptors were present in highest concentrations in the ductuli efferentes and ductus epididymis; lower densities of binding sites were present in the seminiferous tubules, and no binding was seen in the interstitial tissue. In the ovary, sigma-receptors were localized in high density in the maturing follicles, and lower densities were present in resting follicles. After hypophysectomy, there were relative increases in the densities of sigma receptors in the remaining tissue in the adrenal gland and testis. In contrast, hypophysectomy resulted in a marked depletion of sigma-binding sites in the ovary. The data from hypophysectomized rats indicate that the highest densities of sigma-receptors in the ovary are localized to (LH-dependent) maturing follicles, while sigma-binding sites in adrenal and testis are localized to cells that are not dependent on trophic maintenance by the pituitary. In contrast, high affinity PCP receptors were not detected in pituitary, adrenal, testis, or ovary either by homogenate binding studies with 3,4-[3H]N-[1-(2-thienyl)cyclohexyl]piperidine or in vitro autoradiography using 3,4-[3H]N-[1-(2-thienyl)cyclohexyl]piperidine and d-[3H]5-methyl-10,11-dihydro-5H-dibenzo-[a,d] + cyclohepten-5,10-imine. In summary, the data suggest that the reported endocrine effects of PCP and the prototypic sigma-receptor agonist N-allylnormetazocine are probably mediated either through direct action on sigma-receptors in the pituitary and/or target endocrine organs or by actions on sigma- and/or PCP receptors in brain.